Objective-Research suggests that positive psychological well-being is associated with cardiovascular health. However, much of this research uses elderly samples and has not determined the pathways by which psychological well-being influences cardiovascular disease or whether effects are similar for men and women. This study investigates the association between two aspects of well-being (emotional vitality and optimism) and coronary heart disease (CHD) in a sample of middle age men and women, and considers potential mediating factors.
research examining whether and how positive psychological well-being influences physical health outcomes. Because psychological ill-being and well-being are not direct opposites of one another, the absence of negative functioning need not imply the presence of positive functioning (Ryff & Singer, 1998) . Thus, evidence for associations between psychological ill-being and physical health do not indicate whether positive psychological well-being is associated with physical health, or if such associations are independent of psychological illbeing. The present research focuses on positive psychological well-being and its association with coronary heart disease (CHD), one of the leading causes of death in the U.S. and worldwide (Mathers & Loncar, 2006; Xu, Kochanek, Murphy, & Tejada-Vera, 2010 ).
Positive Psychological Well-Being
In contrast to psychological ill-being (i.e., pervasive negative feelings and poor functioning in life), positive psychological well-being (or "well-being") reflects the positive components of psychological health that characterize individuals who feel good about life and function well (Keyes & Annas, 2009) . Well-being is a broad construct that encompasses a variety of theoretical approaches including eudaimonic well-being, hedonic well-being, and social well-being (Gallagher, Lopez, & Preacher, 2009) . Each approach emphasizes different facets of well-being and is characterized by different constructs. Eudaimonic well-being emphasizes functioning in life and assesses constructs like purpose in life and optimism. Hedonic well-being emphasizes cognitive and affective evaluations of life and assesses constructs like life satisfaction and positive feelings. Social well-being emphasizes functioning in the social realm and assesses constructs like social integration and social contribution. Although some skepticism exists regarding the extent to which the different approaches to positive psychological well-being can be separated (Kashdan, Biswas-Diener, & King, 2008) , most researchers consider them to be related but distinct (Gallagher et al., 2009; Keyes & Annas, 2009 ). Thus, multiple constructs are included under the broad category of positive psychological well-being and then further described according to more specific approaches to well-being.
Positive Psychological Well-Being and Coronary Heart Disease
Researchers posit that positive psychological well-being may influence health by buffering against the effects of stress (Rozanski & Kubzansky, 2005) and regulating behavior through processes of engagement and disengagement (Scheier & Carver, 1985) . Indeed, evidence suggests that positive psychological well-being is associated with cardiovascular health. For example, optimism is associated with reduced risk of incident CHD and reduced cardiovascular mortality (Giltay, Kamphuis, Kalmijn, Zitman, & Kromhout, 2006; Kubzansky, Sparrow, Vokonas, & Kawachi, 2001; Tindle et al., 2009) . Reports of emotional vitality (Kubzansky & Thurston, 2007) and displays of positive affect (Davidson, Mostofsky, & Whang, 2010) are also associated with reduced risk of CHD, although some null findings have been reported as well (Nabi, Kivimaki, De Vogli, Marmot, & SinghManoux, 2008) . Moreover, studies from Japan have demonstrated that ikigai -defined as having a life worth living -is associated with reduced cardiovascular mortality (Koizumi, Ito, Kaneko, & Motohashi, 2008; Tanno et al., 2009 ).
Previous studies have not sufficiently addressed key issues relevant to the association between positive psychological well-being and CHD. One issue concerns the specific mechanisms by which well-being is involved in the etiology of CHD. Well-being may indirectly affect CHD through health behaviors such as improved diet and increased physical activity (Giltay, Geleijnse, Zitman, Buijsse, & Kromhout, 2007; Steptoe, Wright, Kunz-Ebrecht, & Iliffe, 2006) or well-being may directly affect CHD through alterations in the neuroendocrine, cardiovascular, and inflammatory systems (Steptoe, Dockray, & Wardle, 2009) . Another issue concerns whether well-being's protective effect is the same for men and women. Some studies have considered the association between well-being and CHD in samples composed exclusively of one gender or the other (Kubzansky et al., 2001; Tindle et al., 2009 ). Other studies have found effects for men only (Koizumi et al., 2008; Tanno et al., 2009) , although this could be due to limited case counts among women. Finally, past research has usually investigated the relationship between well-being and cardiovascular health in older adults (Giltay et al., 2006) . However, predictive relationships with CHD tend to weaken at older ages (Yusuf et al., 2004 ) and well-being may affect CHD in unique ways at different life stages. It is therefore important to establish that well-being in relatively younger adults is also associated with incident CHD.
The present research sought to investigate the association between well-being and incident CHD in a prospective cohort of predominantly middle-age men and women from the Whitehall II study. Two indicators of well-being previously linked with CHD were considered -namely, emotional vitality and optimism. These constructs may be potentially important for cardiovascular health because they emphasize positive functioning (i.e., eudaimonic well-being). The current investigation specifically examined: 1) possible pathways underlying the association between well-being and CHD, 2) whether effects of well-being were independent of ill-being, 3) whether the association between well-being and CHD was characterized by threshold effects, 4) whether the association between well-being and CHD is similar for men and women, and 5) whether the association between well-being and CHD is similar for older versus younger individuals.
Methods

Participants
Participants in the Whitehall II study included an initial cohort of 10,308 British civil servants followed since 1985-1988 (Phase 1) (Marmot et al., 1991) . For the present investigation, Phase 3 (1991 Phase 3 ( -1994 was considered the baseline because emotional vitality and optimism were measured then. Two hundred eighty participants who experienced a cardiovascular-related event between Phases 1 and 3 were excluded. Of those remaining 10,028 participants, 103 died before participation at Phase 3 and 1,349 were withdrawn for non-response, leaving 8,576. Six hundred thirty four people were also excluded due to missing values of emotional vitality, optimism, or the outcomes, yielding an analytic sample of 7,942.
The Whitehall II study was approved by the joint Human Research Ethics Committees at the University College London and the University College London Hospital. The current investigation was approved for exemption by the Harvard School of Public Health Institutional Review Board. All participants provided written informed consent.
Measures of Positive Psychological Well-Being
The Whitehall II study was established to understand the relationship between socioeconomic status and health. Because well-being was not a primary focus of the research initially, well-developed measures were not included and available measures are limited. To address these limitations and increase confidence in the robustness of the findings, two indicators of well-being -emotional vitality and optimism -were used. These indicators were developed by considering all relevant items from Phase 3 and then deriving measures (blind to the outcome) from theory and empirical research.
Emotional vitality -defined as active engagement with the world, effective emotional regulation, and an overall sense of well-being -was measured with five items highly similar to those used in previous studies. Items included "I have a sense of direction and purpose in my life," "How often do you feel emotionally or mentally exhausted at the end of the day (reverse scored)," and three items from the Short Form-36 (Ware & Sherbourne, 1992) : "How much of the time during the past 4 weeks did you feel full of life," "…have a lot of energy," "…have you been a happy person." Because of different response scales, items were standardized (M = 0, SD = 1) and then averaged to form a composite with good internal consistency reliability (α = .79) and strong face validity. Higher scores indicate greater emotional vitality.
Optimism was assessed with the single item "Over the next 5-10 years, I expect to have many more positive than negative experiences," which participants rated on a 6-point Likerttype scale (1 = strongly disagree, 2 = moderately disagree, 3 = slightly disagree, 4 = slightly agree, 5 = moderately agree, 6 = strongly agree). Because optimism is defined as the expectation that more good than bad things will happen in life (Scheier & Carver, 1985) , this single item was deemed to be face valid and adequate for subsequent analyses.
Emotional vitality and optimism were moderately correlated (r = .51). In addition, the two measures of well-being correlated with other psychosocial variables as expected. Emotional vitality and optimism were negatively correlated with ill-being (discussed in more detail below; r = −.45 and −.22, respectively) and having less meaning in life (r = −.46 and −.39, respectively). Moreover, emotional vitality and optimism were positively correlated with satisfaction across life domains (r = .58 and .39, respectively) and having people to count on (r = .33 and .35, respectively). Given these patterns of correlations, emotional vitality and optimism were considered to have construct validity. Overall, considering assessment of both reliability and validity, these indicators of well-being appeared to provide reasonable measures of the intended constructs. Natural or clinically-based thresholds have not been defined for these measures of wellbeing. Thus, tertiles were created based on the distribution of scores to assess threshold effects, which determine whether the association between each measure of positive psychological well-being and CHD was evident at all levels of exposure. For emotional vitality, standardized scores ≤ −0.38 were low (33.2%), scores from −0.38 to 0.54 were moderate (33.8%), and scores ≥ 0.54 were high (33%). For optimism, standardized scores from −3.14 to −0.54 were low (37%), scores of 0.31 were moderate (39.5%), and scores of 1.18 were high (23.5%). Tertiles were selected rather than quartiles or quintiles because tertiles yielded the most even distribution of participants across groups.
Measures of Morbidity and Mortality
Incident CHD was assessed from Phase 3 to Phase 5 (1997 Phase 5 ( -1999 , a mean follow-up of 5.43 person-years (SD = 1.23). Incident CHD included fatal CHD, first nonfatal myocardial infarction (MI), or first definite angina. The British National Health Service Central Registry provided the date and cause of all participant deaths. Coronary-related deaths were classified according to codes 410-414 from the 9 th revision of the International Classification of Diseases and codes I20-I25 from the 10 th revision. Criteria from the World Health Organization's Monitoring Trends and Determinants of Cardiovascular Disease Project was used to confirm nonfatal MI (Tunstall-Pedoe et al., 1994) . These included study electrocardiograms, hospital acute electrocardiograms, and cardiac enzymes. Definite angina was established by clinical records and nitrate medication use, and excluded self-report that was not clinically verified (Rose, Blackburn, Gillum, & Prineas, 1982) . Two trained coders classified cardiac events and reached agreement on discrepancies.
Measures of Cardiovascular Risk Factors
Demographic covariates included age (years), gender (male, female), ethnicity (white, nonwhite), marital status (married/cohabitating, other), and grade of employment (administrative, professional, clerical) . Within the U.K. civil service classification, administrative levels are the highest employment grade. Covariates related to health behaviors included smoking status (current, former, never), alcohol consumption (units of alcohol in the past week), hours exercised (combined hours per week of mild, moderate, and vigorous exercise), and daily fruit and vegetable consumption (yes, no). Covariates related to blood pressure and metabolic functioning included systolic blood pressure (SBP; mm Hg), diastolic blood pressure (DBP; mm Hg), high-density lipoprotein cholesterol (HDL-C; mmol/L), low-density lipoprotein cholesterol (LDL-C; mmol/L), triglycerides (mmol/L), body mass index (BMI; kg/m 2 ), and known diabetes (yes, no). Psychological ill-being was indexed by Short Form-36 items that asked whether emotional problems like depression or anxiety caused individuals to 1) "Cut down the amount of time you spent on work or other activities," 2) "Accomplished less than you would like," and 3) "Didn't do work or other activities as carefully as usual" (Ware & Sherbourne, 1992) . Participants responded to these items with "yes" (coded 1) or "no" (coded 0) and then received a score based on the sum of their "yes" responses, such that high scores indicated greater ill-being (α = .78). Although the effects of two other ill-being measures were examined -a 2-item stress composite (α = . 77) and a 5-item depression composite (α = .80) -only findings for the first ill-being measure are presented as this was the least highly collinear with well-being. However, the ill-being findings reported were very similar regardless of which ill-being measure was used. All covariates and ill-being were measured at the Phase 3 baseline with the exception of gender and ethnicity, which were measured at Phase 1. Blood pressure, lipids, and BMI were assessed in medical examinations whereas the remaining covariates were assessed by self-report.
Statistical Analyses
Consistent with Graham (2009) , multiple imputation procedures (PROC MI and MIANALYZE; SAS Institute Inc) were used to impute missing values on covariates and pool estimates from five imputed datasets. Cox proportional hazards regression models (PROC PHREG; SAS Institute Inc) were used to estimate hazard ratios (HR) of incident CHD and 95% confidence intervals (CI). Research on other potential protective factors for incident CHD have identified reductions in relative risk ranging from 8% (regular alcohol consumption) to 14% (regular physical activity) to 30% (daily consumption of fruits and vegetables) (Yusuf et al., 2004) . Other work has found reductions in risk ranging from 25% per standard deviation change in optimism to 2% per unit change in emotional vitality (Kubzansky et al., 2001; Kubzansky & Thurston, 2007) . The time-dependent interaction terms between each well-being indicator and logarithm of follow-up period were all nonsignificant (p > 0.50), confirming that the proportional hazards assumption was justified.
Using a continuous measure of well-being, regression analyses started with age-adjusted models (Model 1), followed by minimally-adjusted models controlling for demographics (Model 2; age, gender, ethnicity, marital status, employment grade). To examine underlying pathways between well-being and CHD, models that adjusted for health behaviors (Model 3; smoking status, alcohol consumption, exercise, fruit and vegetable consumption) and blood pressure/metabolic factors (Model 4; SBP, DBP, HDL-C, LDL-C, triglycerides, BMI, diabetes)were considered next. The final model included all covariates and also accounted for ill-being (Model 5). In addition, the independent effect of ill-being in the full multivariate model was examined. To investigate whether threshold effects were present, well-being tertiles were included in minimally-adjusted and multivariate-adjusted models. Models were stratified by gender to evaluate differences between men and women, and by age to evaluate differences between individuals who were ≤ 54 years versus 55 years and older.
Additional secondary analyses used different CHD definitions (i.e., including and excluding definite angina) and excluded individuals who experienced a cardiovascular event within the first person-year of baseline or who had diabetes. To ensure that people with treated hypertension were not unduly influential, individuals who had been told by a physician that they had high blood pressure at Phase 1 and, second, those who had been told at Phases 1, 4, or 5 (the phases when this information was obtained) were excluded. Each set of models was conducted separately for emotional vitality and optimism.
Results
Baseline Characteristics
Of the 7,942 participants, 5,488 were men and 2,454 were women. Ages ranged from 39 to 63 years at baseline (M = 49.51, SD = 6.06). Tables 1 and 2 show baseline characteristics according to tertiles of emotional vitality and optimism, respectively. People low in wellbeing tended to be slightly younger and people high in well-being tended to be non-white. Relative to men, women had lower levels of emotional vitality but not optimism. Lower levels of well-being were evident among people who were not married or cohabitating. Individuals with relatively low levels of well-being were more likely to be current smokers, exercise less, and eat fewer fruits and vegetables relative to individuals with high levels. Blood pressure, lipids, BMI, and diabetic status did not differ appreciably across levels of well-being.
Positive Psychological Well-Being and Coronary Heart Disease
There were 291 cases of incident CHD during follow-up. In age-adjusted models, greater emotional vitality demonstrated a protective effect against incident CHD; for each standard deviation increase in emotional vitality, there was a 10% decrease in the risk of CHD (Table  3 , model 1). A similar pattern was evident for optimism, with a 13% decrease in the risk of CHD (Table 3 , model 1). Adding demographic information to the age-adjusted models did not alter the pattern of findings for either emotional vitality or optimism (Table 3 , model 2).
To investigate possible pathways, subsequent models added health-related behaviors and blood pressure/metabolic factors. The addition of behaviors did not alter the findings for emotional vitality or optimism (Table 3 , model 3). That is, the reduction in risk of CHD was maintained at 13%. Furthermore, the addition of blood pressure/metabolic factors did not meaningfully change the findings (Table 3 , model 4). These results suggest that available measures of lifestyle characteristics and biological processes did not account for the observed association between well-being and CHD.
To establish the independent effects of well-being on CHD, ill-being was added to the fullyadjusted models of both emotional vitality and optimism (Table 3 , model 5). Although the association between well-being and CHD was slightly attenuated with the addition of illbeing, an 11% and 13% reduction in CHD risk was still evident for emotional vitality and optimism, respectively. In multivariate analyses that included ill-being but not well-being, ill-being demonstrated a comparable effect to well-being (HR = 1.13, 95% CI = 1.02 to 1.25). That is, for each standard deviation increase in ill-being, there was a 13% increase in the risk of CHD. Moreover, similar to well-being, when ill-being and well-being were included in the models simultaneously, effects of ill-being on risk of CHD were somewhat attenuated (emotional vitality model: HR = 1.07, 95% CI = 0.95 to 1.21; optimism model: HR = 1.10, 95% CI = 0.98 to 1.22).
Well-being was categorized into tertiles to examine whether threshold effects were present. Moderate to high levels of emotional vitality and optimism were associated with approximately 20-30% reduced risk of incident CHD relative to low levels (Table 4) , and findings were generally maintained after controlling for the broad range of risk factors.
Stratification by gender indicated that the association between well-being and CHD was similar across men and women, with only slight differences in magnitude (Table 5) . Moreover, the interactions between gender and well-being were non-significant in minimally-adjusted and multivariate-adjusted models (p > 0.40). Multivariate models stratified by age yielded similar findings for individuals younger than 55 and individuals 55 and older (i.e., the interactions between age and well-being were p > 0.40). For emotional vitality, the HR for younger individuals was 0.91 (95% CI = 0.78 to 1.07) and 0.82 for older individuals (95% CI = 0.78 to 1.07). For optimism, the HR for younger individuals was 0.87 (95% CI = 0.75 to 1.01) and 0.83 for older individuals (95% CI = 0.71 to 0.98). Because power is reduced in stratified analyses, these findings warrant cautious interpretations. Nonetheless, it appears that well-being is protective for both genders and for both younger and older individuals.
Additional Analyses
To examine whether the pattern of findings with the combined outcome of CHD was similar when considering CHD outcomes separately, fatal CHD and non-fatal MI events were analyzed apart from definite angina. For fatal CHD and non-fatal MI, the point estimates remained essentially unchanged in minimally-adjusted models with tertiled well-being, although the overall results were less precise likely due to reduced power (high emotional vitality: HR = 0.75, 95% CI = 0.50 to 1.13; moderate emotional vitality: HR = 0.82, 95% CI = 0.55 to 1.23; high optimism: HR = 0.75, 95% CI = 0.49 to 1.17; moderate optimism: HR = 0.79, 95% CI = 0.55 to 1.15). Findings from minimally-adjusted models of definite angina were also comparable to the combined outcome of CHD (high emotional vitality: HR = 0.62, 95% CI = 0.44 to 0.88; moderate emotional vitality: HR = 0.75, 95% CI = 0.54 to 1.06; high optimism: HR = 0.58, 95% CI = 0.40 to 0.84; moderate optimism: HR = 0.58, 95% CI = 0.42 to 0.80).
To assess the possibility that people with lower well-being had undetected disease at baseline, the association between well-being and CHD was examined after excluding cases of CHD that developed within 1 person-year of baseline. This conservative approach yielded findings identical to those described above. Additional analyses considered whether findings were substantially altered after excluding individuals with diabetes or individuals who had been told they had high blood pressure. Models that excluded people with diabetes (n = 80) did not differ from models that included them and models that excluded people with high blood pressure were unchanged from the models already described.
Discussion
The current research investigated the association of two different measures of positive psychological well-being -emotional vitality and optimism -with incident CHD in a middle-aged cohort. Higher levels of well-being were consistently associated with reduced risk of CHD over a mean follow-up period of 5 person-years. Notably, the association between well-being and CHD was not explained by health behaviors or biological risk factors, even though individuals with high well-being were healthier with respect to both. Moreover, the association between well-being and CHD was largely maintained after accounting for ill-being.
Similar to the findings with well-being, a relatively modest effect of ill-being on CHD risk was found in this sample, regardless of which ill-being measure was used. Given the limited measures of psychological functioning available for this study, it is possible that the attenuated effects for both well-being and ill-being when investigated simultaneously are due to the less-than-perfect measurement of both constructs. Moreover, given that neither well-being nor ill-being maintained large effects in the presence of the other, concluding that ill-being is the primary operative factor in the association between psychological health and CHD could be premature. These findings may cast new light on past work regarding the association between ill-being and CHD, as most studies have not considered ill-being in conjunction with well-being. Conclusions may differ somewhat if all studies were able to account for both ill-being and well-being, especially because other work suggests that the absence of ill-being does not necessarily imply the presence of well-being (Ryff et al., 2006) . Although it remains likely that well-being and ill-being are relatively independent, this conclusion will be strengthened with additional research that can consider both constructs within the same study, using stronger measures of psychological health.
Other results suggest that threshold effects were present such that risk of CHD was reduced at both moderate and high levels of well-being. Stratified analyses demonstrated nearly equivalent effects for men and women, as well as for younger and older individuals. Although additional analyses largely replicated the pattern of findings after separating fatal CHD and non-fatal MI from definite angina, findings were somewhat stronger for angina. Prior work has found equally strong effects of well-being with both "hard" and "soft" CHD outcomes (Kubzansky et al., 2001) , suggesting that smaller effects in the current study for fatal CHD and non-fatal MI could be due to the limited case counts available for this analysis. However, these findings should be interpreted cautiously until further replication.
Overall, the findings reported here (showing approximately 10% to 25% reduced risk of a coronary event with every unit increase in positive psychological well-being) are consistent with the magnitude of effects of these types of exposures considered in previous work (Giltay et al., 2006; Kubzansky & Thurston, 2007) and extend the literature by examining a cohort of mostly middle-age (rather than elderly) men and women. Although effect sizes were modest, the consistency across all analyses is notable, and the varying width of the confidence intervals is likely due to changes in power. Moreover, even after controlling for plausible risk factors, results replicated across two distinct measures of well-being and three definitions of CHD, further enhancing confidence in the findings.
One limitation of the present study concerns generalizability. Individuals in the Whitehall II cohort were from a restricted age range, were relatively healthy, and did not include blue collar workers or the unemployed. Hence, the findings may not characterize the general population. In addition, the well-being measures used in the present research have not been used previously. However, both emotional vitality and optimism demonstrated good face validity and correlations between well-being and other psychosocial factors were as expected, providing evidence for their construct validity.
Previous research with the Whitehall II cohort reported no association between positive affect -another construct within the broad category of positive psychological well-beingand incident CHD (Nabi et al., 2008) . One way to account for the discrepancy between the previous investigation and the current one is to recognize that well-being is comprised of distinct but overlapping domains: eudaimonic well-being, hedonic well-being, and social well-being (Gallagher et al., 2009; Ryan & Deci, 2001) . Whereas emotional vitality and optimism can each be categorized as eudaimonic well-being, positive affect is categorized as hedonic well-being. Recent evidence suggests that eudaimonic and hedonic well-being have different relationships with physical health (Ryff, Singer, & Love, 2004) . Thus, distinguishing between the two (and investigating the role of interpersonal well-being) may be critical to future investigations in this area.
Despite attempts at identifying pathways by which well-being may lead to CHD, the mechanisms tested in the current investigation did not account for the relationship. It is possible that effects were not found because the measures were insufficiently precise or because change in the measures was not assessed over time. However, previous reports from the Whitehall II cohort have shown robust associations between conventional risk factors and CHD (Kivimaki et al., 2005) . Furthermore, other work has also failed to find that these factors adequately explain observed effects of well-being on CHD (Kubzansky & Thurston, 2007; Tindle et al., 2009) . Thus, future research should consider other factors, both psychosocial and physiologic, that may mediate the relationship. For example, one of the strongest correlates of well-being is the presence of close social relationships (Diener & Seligman, 2002) . Social relationships may serve to buffer against physiological reactivity or encourage healthy behaviors, thereby reducing risk for CHD. Furthermore, other physiologically-based mechanisms not tested here may mediate the relationship. Specifically, aldosterone, heart rate, and inflammatory markers (e.g., interleukin-6, Creactive protein, and fibrinogen) are considered risk factors for CHD and are associated with well-being (Kubzansky & Adler, 2010; Steptoe et al., 2009 ).
Another direction for future research is whether clinical interventions designed to boost well-being can also reduce the risk of CHD. Although interventions to alleviate distress have yielded inconsistent results for cardiovascular health (e.g., Berkman et al., 2003) , evidence suggests that focusing on positive functioning may enhance an individual's ability to deal with challenges (Rozanski & Kubzansky, 2005) . Preliminary evidence also suggests that well-being can be sustainably increased (Seligman, Steen, Park, & Peterson, 2005; Sheldon & Lyubomirsky, 2006) . Thus, in addition to focusing on decreasing psychological ill-being in the context of cardiovascular health, it may also be effective for clinicians to encourage the development of positive affect and cognitions, meaningful life pursuits, and personal strengths (Seligman et al., 2005) . Indeed, at least one clinical trial involving cardiac patients is currently underway to investigate whether enhancement of positive psychological wellbeing impacts health-related outcomes (Charlson et al., 2007) .
In summary, this prospective investigation of middle-aged men and women suggests that positive psychological well-being reduces risk of incident CHD, even when accounting for cardiovascular risk factors and ill-being. Although more work remains to be done regarding the pathways linking well-being to CHD, this investigation indicates that positive psychological well-being is not only an important outcome in its own right, but may have far-reaching consequences for cardiovascular health. 
